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Specifically, all nonrefugee migrants 20 years of age or younger, refugees 50 years of age or younger, and migrants with comorbidities that increase the risk of active tuberculosis are to be targeted for screening, which may include inquiry about symptoms, chest radiography, tuberculin skin testing or interferon gamma release assay. 1 These new recommendations expand targeted screening to include all migrants 15-20 years of age, and they provide specific details on which adult migrants are to be screened. As such, they go beyond screening guided by local epidemiology and resources.
In 2011, a total of 248 748 new permanent residents arrived in Canada, including 185 305 people from regions with a high incidence of active tuberculosis. 4, 5 Of those from high-incidence regions, we estimate that 54 188 were nonrefugee migrants 20 years of age or younger and that 11 259 were refugees 50 years of age or younger. 4, 5 Using these 2 criteria for screening for latent tuberculosis infection, an estimated 65 447 or 26.3% of new permanent residents to Canada in 2011 would have required screening. (The numbers given here were calculated from Citizenship and Immigration Canada and World Health Organization data, with uniform age distributions assumed for each age group and refugee age distributions assumed to resemble the age distribution of other permanent residents.)
Certain comorbidities, such as diabetes mellitus, also increase the risk of active tuberculosis. 1 The prevalence of diabetes among migrants is difficult to estimate, as it varies with age, sex, source country, immigration classification, income level and duration of residence in Canada, among other factors. 6 However, diabetes prevalence is conservatively estimated at 6.5% among permanent residents aged 20 to 65 years. 6 We estimate that this would lead to an additional 7432 people requiring screening for latent tuberculosis infection in the 2011 permanent resident cohort, resulting in 72 879 people or 29.3% of this cohort being screened. Other conditions that increase the risk of active tuberculosis include HIV infection, endstage renal disease, use of tumour necrosis factor inhibitors, smoking and alcohol misuse. 1 In total, targeted screening based on demographic factors and comorbidities could conceivably result in more than one-third of the permanent resident cohort qualifying for screening for latent tuberculosis infection. With consideration of all 6.8 million foreign-born residents of Canada, the implications of these recommendations are expansive. For instance, if these recommendations were appropriately applied to foreign-born residents with diabetes, we estimate that 395 000 people would require screening for latent tuberculosis infection 2 (assuming an age distribution for the foreign-born population with diabetes similar to that of Ontario 6 ). To our knowledge, the anticipated cost of screening all foreign-born residents of Canada has not been explicitly quantified. This lack of a cost estimate likely reflects our poor understanding of migrant demographic characteristics and health status after landing. In British Columbia, the cost of tuberculosis screening starts at $29.79 for a tuberculin skin test alone, and the cost is $464.91 for an uncomplicated course of therapy for latent infection, not to mention the added cost of interferon gamma release assays and treatment for thera peutic complications. 7 Factoring in the cost of therapy and its complications, Oxlade and associates 8 calculated an overall mean cost of $496.21 to screen and, if necessary, treat one recent migrant from a country with high incidence of tuberculosis (based on total screening and treatment costs for 1000 migrants). This would translate to over $36 million for the 72 879 permanent residents in 2011 (based on age and diabetes). Screening costs would likely be higher for longer-term residents, as they would be on average older, with more comorbidities, and hence a higher likelihood of adverse events from therapy. The benefit of screening uptake is more difficult to estimate. The risk of active tuberculosis in foreign-born individuals with latent tuberculosis infection varies by age, landing date, duration in Canada, comorbidities, country of birth and chest radiography findings, among other factors. 1, 9 To estimate the benefit of screening for latent tuberculosis infection, a program in the United States retrospectively applied similar screening criteria to all foreign-born patients with active tuberculosis over a two-year period. 10 The authors reported that 57% of foreign-born patients with active tuberculosis met the criteria for screening for latent infection before diagnosis of active disease and that 38% of cases were ultimately preventable. Assuming that the demographic characteristics of Canadian migrants are similar, we could expect the new screening recommendations to prevent a similar proportion of cases of active tuberculosis among foreign-born people.
Screening foreign-born populations will likely reduce the incidence of active tuberculosis in Canada, but implementation will require increased health care capacity. Screening protocols for recent migrants could be incorporated into Citizenship and Immigration Canada's established post-landing surveillance activities. At the moment, however, only 2% of migrants are monitored with post-landing surveillance, so a significant scale-up in capacity would be required. 1 Meanwhile, screening the larger population of foreign-born residents in Canada would likely necessitate leveraging of a network of public health, primary care and specialty clinics.
The new Canadian standards for tuberculosis highlight the need for enhanced programs for screening and treatment of latent tuberculosis infection in foreign-born populations. Although they are more detailed and substantive than prior recommendations, no clear road map for implementation is provided. Proper implementation will require a large resource commitment from all levels of government and buy-in from community partners. A successful program will engage federal policymakers (i.e., Citizenship and Immigration Canada), provincial and territorial agencies, communitybased health care workers and culturally safe organizations in planning policy. An approach focused on recent migrants from countries with high incidence of tuberculosis who have established demographic or medical risk factors for active disease would be the appropriate first step toward broader implementation of these recommendations.
